Using rotation in SU (3) space, a set of relations between various decay modes of B d and B s are derived. The decaysB
1
The decays of B mesons to two light mesons which belong to an octet or nonet representation of SU (3) have been extensively studied [1] .The various decay modes can be related to each other by rotation in SU (3) space, using the relations [2] 
where F i j are SU (3) generators. In particular, using we can relate various decay modes. The SU (3) relations for various decay modes have been studied in refrences [3, 4] . In this paper, we concentrate on the decay modes which we believe have not been covered although there is bound to be overlap.Suppressing the CKM factors (which can be inserted for each relevant amplitude) we obtain the following relations for various decay modes for B → P V decays:
where
For the sake of completeness, using the above technique we derive the fol-lowing relations .
We note that only penguin contributes to the decay channelB
Hence it follows from Eqs. (6), (7), (11) and (12)
where 
andĀ
Electroweak penguins are in a class different from those of gluon penguins. Assumung factorization for electroweak penguin, we get from Eq. (6), an intresting sum rule
we obtain the relation
reminiscent of current algebra, and spectral function sum rules of 1960's [5] . Sum rule (31) is very well satisfied by the experimental values [6] 
The assumption stated in Eq (30) holds as the form factor F 1 at 1GeV will not differ much at the masses m Similarly we get the sum rule
Finally, from the term in curly bracket in Eq. (6) we get the following relations between average decay rates and mixing induced CP asymmetries for
We obtain some intresting results from Eqs. (9) and (10). First we note that only W -exchange diagram contributes toB
decay channels; neglecting this contribution and also neglecting the W -exchange contribution toB (13) and (14), we get
Before, we examine the consequences of B → P V decays for various channels obtained above, we discuss the various decay channels of B → P 1 P 2 . For these decays, replace K * with K in Eqs. (7), (10) and (12).Hence for the decay amplitudesĀ(B (17) and (18) 
In addition we haveĀ
For the observables for the decay B → P 1 P 2 :
we obtain the following results
CP ≈λ
Using the following values for the branching ratios: [8] B B − → π
we get
In this approximation
With improvement in experimental accuracy, these predictions can be tested . From Eq.(41), we get the results
The experimental values [8] for the decay rates and A CP are
Eqs.(57) and (58) can be tested when the experimental data onB 0 s → K + K − will be available. In order to discuss the mixing induced CP -asymmetries we first give a general expression for the time dependent decay rates for B 0 → f,f in terms of these asymmetries
The decay ratesΓf ,f can be obtained from Eq.(59) by changing cos ∆mt → − cos ∆mt, sin ∆mt → − sin ∆mt. The direct CP asymmetries C f ±∆C f and mixing induced CP -asymmetries S f ± ∆S f in terms of scattering amplitudes are given by
Note the weak phase φ M = β for B 
The mixing-induced CP asymmetry S (π + K − ) is zero, since the decayB
is not allowed in the standard Model. However, for the decayB
the CP asymmetries, can be easily calculated using Eqs. (66,67,68). We get
The mixing induced CP -asymmetry S (K + K − ) and direct CP -asymmetry A CP (π + K − ) would give an alternate way of determining phase γ, when experimental data onB 0 s → K + K − will become available. For the decay B 0 → P V, we get similar results as for B 0 → P 1 P 2 . In particular, the following results are of particular interest. From Eqṡ. (29) to (32), we obtain
There is no experimental data on B − → K * 0 K − and B − → K * −K 0 decays to draw conclusion regarding weak phase γ and strong phases δ ′ 0− and δ ′ −0 . However from Eqs.(37) and (38), we obtain observables for which experimental data is available. In particular, we get
From above equations, we obtain the results
In the end, we discuss the relations between various observables defined in Eqs.(59-66) for the decaysB
The CP violating asymmetry A CP , the direct CP violation C, the dilution parameter ∆C, the mixing induced CP violation S and dilution parameter ∆S for the ρπ and K * K decay channels, are related to each other by SU(3). We obtain the following results for the various observables, using Eqs. (37) and (38); dashed quantites refer toB
, we get for mixing induced CP -violating parameters S and ∆S, the following results: (neglecting terms of the order r −+ r +− )
In order to make contact with the experimental data, we use the data of refrence [8] .Using the following experimental values (103) and (104), we obtain the following limits on the final state strong phases, for γ in the range 51
• ≤ γ ≤ 75
• [8] 10
• We note that x and z satisfy the following equations To conclude: Using rotation in SU(3) space, a set of relations between various decay modes of B mesons have been derived. In this way, we have avoided use of group representation of SU(3) symmetry. In particular we have related the decay modes ofB
Due to lack of experimental data, some of the relations cannot be tested. However for B 0 → ρK, ωK, φK decays we get
In more details, we have expressed the decay amplitudes
In particular in Eqs.(88) and (89), we have obtained r −+ (r +− ) in terms of two unknown parameters B −+ (B +− ) as all other terms in these equations are known experimentally. These equations follow from broken SU(3). SU(3) is a good symmetry except for the masses and the matrix elements of weak currents between vaccum and pseudoscalar or vector mesons belonging to octet or nonet representations of SU(3). Thus SU(3) breaking effects are taken care of by using physical values for masses and for f π , f K , f ρ and f K * . Parameters B −+ (B +− ) are determined using factorization for tree graph. Having determined r −+ (r +− ), we obtain z −+ (z +− ) and x −+ (x +− ) from Eqs. Figure2: Plot of x + − versus z + − for various values of γ (solid curves) and δ (dotted curves) The dark shaded area is the region allowed by experimental data.
